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                                     Abstract
As several critical issues in computing such as algorithmic bias, discriminatory practices, and techno-solutionism have become more visible, numerous efforts are being proposed to integrate criticality in K-16 computing education. Yet, how exactly these efforts address criticality and translate it into classroom practice is not clear. In this conceptual chapter, first we historicize how current efforts in critical computing education draw on previous work which has promoted learner empowerment through critical analysis and production. We then identify three emergent approaches: (1) inquiry, (2) design and (3) reimagination that build on and expand these critical traditions in computing education. Finally, we discuss how these approaches highlight issues to be addressed and provide directions for further computing education research.



                                
                            

                            
                                
                                    
                                        
                                            
                                                
                                                   This is a preview of subscription content, log in via an institution.
                                                
                                            

                                        

                                    
                                
                                
                                    
                                        
                                            
 
  
   Buying options

   
    
     	
       
        Chapter
      
	
       
        USD   29.95
       

      
	
       Price excludes VAT (USA)
      


             
      	Available as PDF
	Read on any device
	Instant download
	Own it forever

Buy Chapter
     

    

    
     	
       
        eBook
      
	
       USD   189.00
      
	
       Price excludes VAT (USA)
      


        
      	Available as EPUB and PDF
	Read on any device
	Instant download
	Own it forever

Buy eBook
     

    

    
     	
       
        Hardcover Book
      
	
       USD   249.99
      
	
       Price excludes VAT (USA)
      


        
      	Durable hardcover edition
	Dispatched in 3 to 5 business days
	Free shipping worldwide - see info

Buy Hardcover Book
     

    

   

  

  
   Tax calculation will be finalised at checkout

   Purchases are for personal use only
Learn about institutional subscriptions
  

 

 
 


                                        

                                    
                                
                            

                            

                            
                            
                                
                            


                            

                            

                             References
	Andelfinger, U.: On the intertwining of social and technical factors in software development projects. In: Social Thinking-Software Practice, pp. 185–203 (2002)

                        Google Scholar 
                

	Bar-El, D., Worsley, M.: Making the maker movement more inclusive: Lessons learned from a course on accessibility in making. International Journal of Child-Computer Interaction 29, 100285 (2021)
Article 
    
                    Google Scholar 
                

	Bertelsen, O., Bouvin, N., Krogh, P., Kyng, M.: Critical computing: Between sense and sensibility. In: Proceedings of the fourth decennial Aarhus Conference, pp. 20–24 (2005)

                        Google Scholar 
                

	Blikstein, P.: Travels in troy with freire: Technology as an agent of emancipation. In: Social Justice Education for Teachers, pp. 205–235. Brill Sense (2008)

                        Google Scholar 
                

	Booker, A.N., Vossoughi, S., Hooper, P.K.: Tensions and possibilities for political work in the learning sciences. In: Proceedings of the International Conference of the Learning Sciences. ISLS (2014)

                        Google Scholar 
                

	Burstall, R.M.: Computing: yet another reality construction. In: Software development and reality construction, pp. 45–51. Springer (1992)

                        Google Scholar 
                

	Calabrese Barton, A., Tan, E.: Designing for rightful presence in stem: The role of making present practices. Journal of the Learning Sciences 28(4–5), 616–658 (2019)
Article 
    
                    Google Scholar 
                

	Caspersen, M.E.: Informatics as a fundamental discipline in general education: The danish perspective. Perspectives on Digital Humanism p. 191 (2022)

                        Google Scholar 
                

	Cazden, C., Cope, B., Fairclough, N., Gee, J., Kalantzis, M., Kress, G., Luke, A., Luke, C., Michaels, S., Nakata, M.: A pedagogy of multiliteracies: Designing social futures. Harvard educational review 66(1), 60–92 (1996)
Article 
    
                    Google Scholar 
                

	Cope, B., Kalantzis, M.: Introduction: Multiliteracies: The beginnings of an idea. In: Multiliteracies: Literacy learning and the design of social futures, pp. 3–8. Taylor and Francis (1999)

                        Google Scholar 
                

	Costanza-Chock, S.: Design justice: Community-led practices to build the worlds we need. The MIT Press (2020)

                        Google Scholar 
                

	Dasgupta, S., Hill, B.M.: Designing for critical algorithmic literacies. In: Algorithmic Rights and Protections for Children. (2021). https://doi.org/10.1162/ba67f642.646d0673

	Dearden, A., Walker, S., Watts, L.: Choosing friends carefully: allies for critical computing. In: Proceedings of the 4th decennial conference on Critical computing: between sense and sensibility, pp. 133–136 (2005)

                        Google Scholar 
                

	Dindler, C., Smith, R., Iversen, O.S.: Computational empowerment: participatory design in education. CoDesign 16(1), 66–80 (2020)
Article 
    
                    Google Scholar 
                

	DiSessa, A.A.: Changing minds: Computers, learning, and literacy. Mit Press (2001)

                        Google Scholar 
                

	Eglash, R., Bennett, A., Cooke, L., Babbitt, W., Lachney, M.: Counter-hegemonic computing: Toward computer science education for value generation and emancipation. ACM Transactions on Computing Education (TOCE) 21(4), 1–30 (2021)
Article 
    
                    Google Scholar 
                

	Everson, J., Kivuva, F.M., Ko, A.J.: “a key to reducing inequities in like, ai, is by reducing inequities everywhere first” emerging critical consciousness in a co-constructed secondary cs classroom. In: Proceedings of the 53rd ACM Technical Symposium on Computer Science Education V. 1, pp. 209–215 (2022)

                        Google Scholar 
                

	Fisler, K., Friedler, S., Lin, K., Venkatasubramanian, S.: Approaches for weaving responsible computing into data structures and algorithms courses. In: Proceedings of the 53rd ACM Technical Symposium on Computer Science Education V. 2, pp. 1049–1050 (2022)

                        Google Scholar 
                

	Floyd, C.: Software development as reality construction. In: Software development and reality construction, pp. 86–100. Springer (1992)

                        Google Scholar 
                

	Floyd, C.: Developing and embedding autooperational. Social Thinking–software Practice p. 5 (2002)

                        Google Scholar 
                

	Floyd, C.: Being critical in, on or around computing? In: Proceedings of the 4th Decennial Conference on Critical Computing: Between Sense and Sensibility, CC ’05, p. 207–211. Association for Computing Machinery, New York, NY, USA (2005). DOI https://doi.org/10.1145/1094562.1094601

	Freire, P.: Pedagogy of the oppressed. Bloomsbury (1970)

                        Google Scholar 
                

	Freire, P.: Reading the world and reading the word: An interview with paulo freire. Language arts 62(1), 15–21 (1985)

                    Google Scholar 
                

	Freire, P., Macedo, D.: Literacy: Reading the word and the world. Routledge (1987)

                        Google Scholar 
                

	Gebru, T.: Race and gender. The Oxford handbook of ethics of AI pp. 251–269 (2020)

                        Google Scholar 
                

	Giroux, H.A.: Literacy and the pedagogy of voice and political empowerment. Educational theory 38(1), 61–75 (1988)
Article 
    
                    Google Scholar 
                

	Halvorson, M.J.: Code Nation: Personal computing and the learn to program movement in America. ACM (2020)

                        Google Scholar 
                

	Holbert, N., Dando, M., Correa, I.: Afrofuturism as critical constructionist design: building futures from the past and present. Learning, Media and Technology 45(4), 328–344 (2020)
Article 
    
                    Google Scholar 
                

	hooks, b.: Theory as liberatory practice. Yale JL & Feminism 4, 1 (1991)

                        Google Scholar 
                

	Hooper, P.K.: Looking BK and moving FD: Toward a sociocultural lens on learning with programmable media. MacArthur Foundation Digital Media and Learning Initiative (2008)

                        Google Scholar 
                

	Horton, D., McIlraith, S.A., Wang, N., Majedi, M., McClure, E., Wald, B.: Embedding ethics in computer science courses: Does it work? In: Proceedings of the 53rd ACM Technical Symposium on Computer Science Education V. 1, pp. 481–487 (2022)

                        Google Scholar 
                

	Hostetler, A., Sengupta, P., Hollett, T.: Unsilencing critical conversations in social-studies teacher education using agent-based modeling. Cognition and Instruction 36(2), 139–170 (2018)
Article 
    
                    Google Scholar 
                

	Irgens, G.A., Simon, K., Wise, A., Philip, T., Olivares, M.C., Van Wart, S., Vakil, S., Marshall, J., Parikh, T.S., Lopez, M.L., et al.: Data literacies and social justice: Exploring critical data literacies through sociocultural perspectives. In: Proceedings of the International Conference of the Learning Sciences. ISLS (2020)

                        Google Scholar 
                

	Iversen, O.S., Smith, R.C., Dindler, C.: From computational thinking to computational empowerment: a 21st century pd agenda. In: Proceedings of the 15th Participatory Design Conference: Full Papers-Volume 1, pp. 1–11 (2018)

                        Google Scholar 
                

	Jackson, A.: The impact of critical history practices on history learning. In: Proceedings of the International Conference of the Learning Sciences. ISLS (2020)

                        Google Scholar 
                

	Jayathirtha, G., Chipps, J., Morales-Navarro, L.: Redesigning an electronic textiles computer science activity to promote critical engagement. In: 2021 IEEE Conference on Research in Equitable and Sustained Participation in Engineering, Computing, and Technology (RESPECT), pp. 1–2. IEEE (2021)

                        Google Scholar 
                

	Jones, S.T., et al.: We tell these stories to survive: Towards abolition in computer science education. Canadian Journal of Science, Mathematics and Technology Education 21(2), 290–308 (2021)
Article 
    
                    Google Scholar 
                

	Kafai, Y.B., Proctor, C.: A revaluation of computational thinking in k–12 education: Moving toward computational literacies. Educational Researcher p. 0013189X211057904 (2021)

                        Google Scholar 
                

	Kirdani-Ryan, M., Ko, A.J.: The house of computing: Integrating counternarratives into computer systems education. In: Proceedings of the 53rd ACM Technical Symposium on Computer Science Education V. 1, pp. 279–285 (2022)

                        Google Scholar 
                

	Klassen, S., Fiesler, C.: “run wild a little with your imagination” ethical speculation in computing education with black mirror. In: Proceedings of the 53rd ACM Technical Symposium on Computer Science Education V. 1, pp. 836–842 (2022)

                        Google Scholar 
                

	Ko, A.J., Beitlers, A., Wortzman, B., Davidson, M., Oleson, A., Kirdani-Ryan, M., Druga, S.: Critically Conscious Computing: Methods for Secondary Education (2022)

                        Google Scholar 
                

	Ko, A.J., Oleson, A., Ryan, N., Register, Y., Xie, B., Tari, M., Davidson, M., Druga, S., Loksa, D.: It is time for more critical cs education. Communications of the ACM 63(11), 31–33 (2020)
Article 
    
                    Google Scholar 
                

	of Learning Writing Collective, P.: The learning sciences in a new era of us nationalism. Cognition and Instruction 35(2), 91–102 (2017)

                        Google Scholar 
                

	Lee, C.H., Soep, E.: None but ourselves can free our minds: Critical computational literacy as a pedagogy of resistance. Equity & Excellence in Education 49(4), 480–492 (2016)
Article 
    
                    Google Scholar 
                

	Lin, K.: Do abstractions have politics? toward a more critical algorithm analysis. In: 2021 IEEE Conference on Research in Equitable and Sustained Participation in Engineering, Computing, and Technology (RESPECT), pp. 1–5. IEEE (2021)

                        Google Scholar 
                

	Lin, K.: Cs education for the socially-just worlds we need: The case for justice-centered approaches to cs in higher education. In: Proceedings of the 53rd ACM Technical Symposium on Computer Science Education V. 1, pp. 265–271 (2022)

                        Google Scholar 
                

	Luke, A.: Defining critical literacy. Moving critical literacies forward: A new look at praxis across contexts pp. 19–31 (2014)

                        Google Scholar 
                

	Mozilla, F.: Teaching responsible computing playbook (2021). URL https://foundation.mozilla.org/en/what-we-fund/awards/teaching-responsible-computing-playbook/

	Nygaard, K.: Program development as a social activity. In: IFIP Congress, pp. 189–198 (1986)

                        Google Scholar 
                

	Nygaard, K.: How many choices do we make? how many are difficult? In: Software development and reality construction, pp. 52–59. Springer (1992)

                        Google Scholar 
                

	Pandya, J., Ávila, J.: Moving critical literacies forward. New York: Routledge (2014)

                    Google Scholar 
                

	Papert, S.: Information technology and education: Computer criticism vs. technocentric thinking. Educational researcher 16(1), 22–30 (1987)

                        Google Scholar 
                

	Philip, T.M., Sengupta, P.: Theories of learning as theories of society: A contrapuntal approach to expanding disciplinary authenticity in computing. Journal of the Learning Sciences 30(2), 330–349 (2021)
Article 
    
                    Google Scholar 
                

	Resnick, M., Rusk, N.: Coding at a crossroads. Communications of the ACM 63(11), 120–127 (2020)
Article 
    
                    Google Scholar 
                

	Ryoo, J.J., Margolis, J.: Power On! MIT press (2022)

                        Google Scholar 
                

	Ryu, M., Daniel, S., Tuvilla, M., Wright, C.: Refugee youth, critical science literacy, and transformative possibilities. In: Proceedings of the International Conference of the Learning Sciences (2020)

                        Google Scholar 
                

	Scharber, C., Peterson, L., Chang, Y.H., Barksdale, S., Sivaraj, R.: Critical computing literacy: Possibilities in k-12 computer science education. Pedagogies: An International Journal 16(2), 136–151 (2021)
Article 
    
                    Google Scholar 
                

	Sengers, P., Boehner, K., David, S., Kaye, J.: Reflective design. In: Proceedings of the 4th decennial conference on Critical computing: between sense and sensibility, pp. 49–58 (2005)

                        Google Scholar 
                

	Shaw, M.S., Ji, G., Zhang, Y., Kafai, Y.B.: Promoting socio-political identification with computer science: How high school youth restory their identities through electronic textile quilts. In: 2021 IEEE Conference on Research in Equitable and Sustained Participation in Engineering, Computing, and Technology (RESPECT), pp. 1–8. IEEE (2021)

                        Google Scholar 
                

	Soep, E., Lee, C., Van Wart, S., Parikh, T.: 7 code for what. In: Popular Culture and the Civic Imagination, pp. 89–99. New York University Press (2021)

                        Google Scholar 
                

	Stornaiuolo, A.: Authoring data stories in a media makerspace: Adolescents developing critical data literacies. Journal of the learning sciences 29(1), 81–103 (2020)
Article 
    
                    Google Scholar 
                

	Tissenbaum, M., Sheldon, J., Abelson, H.: From computational thinking to computational action. Communications of the ACM 62(3), 34–36 (2019)
Article 
    
                    Google Scholar 
                

	Tissenbaum, M., Sheldon, J., Seop, L., Lee, C.H., Lao, N.: Critical computational empowerment: Engaging youth as shapers of the digital future. In: 2017 IEEE Global Engineering Education Conference (EDUCON), pp. 1705–1708. IEEE (2017)

                        Google Scholar 
                

	Vakil, S.: Ethics, identity, and political vision: Toward a justice-centered approach to equity in computer science education. Harvard Educational Review 88(1), 26–52 (2018)
Article 
    
                    Google Scholar 
                

	Vakil, S., Higgs, J.: It’s about power. Communications of the ACM 62(3), 31–33 (2019)
Article 
    
                    Google Scholar 
                

	Vakil, S., McKinney de Royston, M.: Youth as philosophers of technology. Mind, Culture, and Activity pp. 1–20 (2022)

                        Google Scholar 
                

	Van Wart, S.J., Vakil, S., Parikh, T.S.: Apps for social justice: Motivating computer science learning with design and real-world problem solving. In: Proceedings of the 2014 conference on Innovation & technology in computer science education, pp. 123–128 (2014)

                        Google Scholar 
                

	Vasquez, V.M., Janks, H., Comber, B.: Critical literacy as a way of being and doing. Language Arts 96(5), 300–311 (2019)

                    Google Scholar 
                

	Vee, A.: Coding literacy: How computer programming is changing writing. Mit Press (2017)

                        Google Scholar 
                

	Vogel, S.: “los programadores debieron pensarse como dos veces”: Exploring the intersections of language, power, and technology with bi/multilingual students. ACM Transactions on Computing Education (TOCE) 21(4), 1–25 (2021)

                        Google Scholar 
                

	Vossoughi, S., Hooper, P.K., Escudé, M.: Making through the lens of culture and power: Toward transformative visions for educational equity. Harvard Educational Review 86(2), 206–232 (2016)
Article 
    
                    Google Scholar 
                

	Walker, R., Sherif, E., Breazeal, C.: Liberatory computing education for african american students. In: 2022 IEEE Conference on Research in Equitable and Sustained Participation in Engineering, Computing, and Technology (RESPECT), pp. 85–89. IEEE (2022)

                        Google Scholar 
                

	Weizenbaum, J.: Computer power and human reason: From judgment to calculation. WH Freeman & Co (1976)

                        Google Scholar 
                

	Xin, X., Moriwaki, K.: Critical coding cookbook: Intersectional feminist approaches to teaching and learning (2022). URL https://web.archive.org/web/20220713222240/https://criticalcode.recipes/

	Yadav, A., Heath, M., Hu, A.D.: Toward justice in computer science through community, criticality, and citizenship. Communications of the ACM 65(5), 42–44 (2022)
Article 
    
                    Google Scholar 
                


Download references




 Acknowledgements
An earlier version of this chapter titled “Conceptualizing three approaches for integrating criticality in K-12 computing education” was presented and published in the proceedings of the International Conference of the Learning Sciences (ICLS) 2022.


 Author information
Authors and Affiliations
	University of Pennsylvania, Philadelphia, PA, USA
Luis Morales-Navarro & Yasmin B. Kafai


Authors	Luis Morales-NavarroView author publications
You can also search for this author in
                        PubMed Google Scholar



	Yasmin B. KafaiView author publications
You can also search for this author in
                        PubMed Google Scholar





Corresponding author
Correspondence to
                Luis Morales-Navarro .


 Editor information
Editors and Affiliations
	University of Eastern Finland, Joensuu, Finland
Mikko Apiola 

	University of Eastern Finland, Joensuu, Finland
Sonsoles López-Pernas 

	University of Eastern Finland, Joensuu, Finland
Mohammed Saqr 




 Rights and permissions
Reprints and permissions


 Copyright information
© 2023 The Author(s), under exclusive license to Springer Nature Switzerland AG


 About this chapter
       



Cite this chapter
Morales-Navarro, L., Kafai, Y.B. (2023).  Conceptualizing Approaches to Critical Computing Education: Inquiry, Design, and Reimagination.

                     In: Apiola, M., López-Pernas, S., Saqr, M. (eds) Past, Present and Future of Computing Education Research . Springer, Cham. https://doi.org/10.1007/978-3-031-25336-2_21
Download citation
	.RIS
	.ENW
	.BIB

	DOI: https://doi.org/10.1007/978-3-031-25336-2_21

	Published: 05 January 2023

	
                            Publisher Name: Springer, Cham

	
                                Print ISBN: 978-3-031-25335-5

	
                                Online ISBN: 978-3-031-25336-2

	eBook Packages: Computer ScienceComputer Science (R0)


Share this chapter
Anyone you share the following link with will be able to read this content:
Get shareable linkSorry, a shareable link is not currently available for this article.


Copy to clipboard

                                Provided by the Springer Nature SharedIt content-sharing initiative
                            







 Publish with us
Policies and ethics



                            
                            
    

                        

                    
                
                
                    
                        
                            
                                
                                    
                                        
                                            Access via your institution
                                            
                                                
                                            
                                        
                                    

                                
                            
                        
                        
                            
                        


                        
                            
                        


                        
                            

                                
                                    
                                        
                                            
 
  
   Buying options

   
    
     	
       
        Chapter
      
	
       
        USD   29.95
       

      
	
       Price excludes VAT (USA)
      


             
      	Available as PDF
	Read on any device
	Instant download
	Own it forever

Buy Chapter
     

    

    
     	
       
        eBook
      
	
       USD   189.00
      
	
       Price excludes VAT (USA)
      


        
      	Available as EPUB and PDF
	Read on any device
	Instant download
	Own it forever

Buy eBook
     

    

    
     	
       
        Hardcover Book
      
	
       USD   249.99
      
	
       Price excludes VAT (USA)
      


        
      	Durable hardcover edition
	Dispatched in 3 to 5 business days
	Free shipping worldwide - see info

Buy Hardcover Book
     

    

   

  

  
   Tax calculation will be finalised at checkout

   Purchases are for personal use only
Learn about institutional subscriptions
  

 

 
 


                                        

                                    
                                

                                

                                

                                

                            

                        

                    
                

            
    

        
    


    
        
            Search

            
                
                    
                        Search by keyword or author
                        
                            
                            
                                
                                    
                                
                                Search
                            
                        

                    

                
            

        

    



    
        Navigation

        	
                    
                        Find a journal
                    
                
	
                    
                        Publish with us
                    
                
	
                    
                        Track your research
                    
                


    


    
	
		
			
			
	
		
			
			
				Discover content

					Journals A-Z
	Books A-Z


			

			
			
				Publish with us

					Publish your research
	Open access publishing


			

			
			
				Products and services

					Our products
	Librarians
	Societies
	Partners and advertisers


			

			
			
				Our imprints

					Springer
	Nature Portfolio
	BMC
	Palgrave Macmillan
	Apress


			

			
		

	



		
		
		
	
		
				
						
						
							Your privacy choices/Manage cookies
						
					
	
						
							Your US state privacy rights
						
						
					
	
						
							Accessibility statement
						
						
					
	
						
							Terms and conditions
						
						
					
	
						
							Privacy policy
						
						
					
	
						
							Help and support
						
						
					


		
	
	
		
			
				
					
					54.167.237.20
				

				Not affiliated

			

		
	
	
		
			
		
	
	© 2024 Springer Nature




	





    

    
    
    


